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Abstract

Lichuan is a large county of grain production in Hubei province. There are three kinds of Rice
Formula Fertilizer Applied in Lichuan City, which has been tested in the field to verify its effect.
The results show that the effect of the three kinds of formula fertilizer is equal, and it can be
widely used in large area. At the same time, it is proved that the “one-time fertilization technology
of rice” is completely feasible, and is very beneficial to solve the serious shortage of rural labor
force. It is also found that the Lichuan paddy field has a higher foundation; the contribution rate is
about 70%, which is obviously higher than the average level of 50% in China, which is close to the
level of the developed countries in Europe and America. According to the fertility of cultivated
land in Lichuan, the formula should be further optimized, should be appropriate to increase the
phosphorus content, potassium content increased greatly, the total nutrient input should be in-
creased to 30 kg/667 square meters 20 kg/667 square meters above. The insufficient amount of
fertilizer input is one of the main obstacles to the low yield of rice in Lichuan.

Keywords

Alpine, Rice, Basic Soil Fertility, Formula Fertilization, One Time Fertilization Technology

T EIEC 7 BRES LK FE_E R B SR

%é—kﬂli igl‘i’i%{ }%g:‘\{‘?’#
RN T A AR SRy, G R
SR A AR S5 oy, IR R
SR et widb A

Email: “zhouhuzhong@163.com

(-
BRIt

NES|I M A, R, RS AR I E L RS BRI R BCRD). RAHE, 2018, 8(3): 179-187.
DOI: 10.12677/hjas.2018.83029


http://www.hanspub.org/journal/hjas
https://doi.org/10.12677/hjas.2018.83029
https://doi.org/10.12677/hjas.2018.83029
http://www.hanspub.org

7L

Weks H i 201843 H4H; FAHHM: 20184F3H15H; &AM HM: 201843 H22H

m =

XA LR B A= R B )1 T E K A8 LA TR AR R I = E U7 AEREAT B AR, B T = Be )7 X K7
FENYWERARE, B REARET NH. FRRIET 7 SHKRBE hHT — K IEBERR w4
AT, MBRRENFTHHFEARTAER . KA KEERM TR, TREER70%EE, HE
B TRES0%KTFHKT, BERRRIEEZRKT. 507 IBHIE R, BI7ERR—PMmA, N
BLWMBEEE, BRXBEREHSE, SFR8ANEETH20 kg/667m2EH |30 kgl £, JEH
BB EAR RSB KBRS MG E RS ERZ —.
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1. 5l8

RN R PR B ()2 —, WH KRR 22.2 Kha /i4, FESAATERIK 1100 m 247
M mlX s, 5P 400 kg/667m? B, {HIEFE K, BRIk 600 kg/667m? LA E[1]. 7E 2005
EAE S B LR AT E S, KRR T IERGE A, AFE KA S, AR & A HF
SR LKA SR 2 A B AR EC 77, 38R T R0R K RERRE S IR K 3 R AR MK Rame 77 AR AT
FETR) /N DR, DA F EL 6T /KRG 38 7= R L 7 1Rk, DU IR TS 5 R B AR 22 AT .

2. MR5H%E
2.1, KR

AERE: @© A6 Bt RBH A PR 2 7 A2 P2 1 35% B MK FEAE, ik 18-5-12; @ raifivEsEd
JERFA A= (1) 35%H KRR, Fla s 15-7-13; @ IUNERILEIILIF) B BRA R4 1) 48%3hiE 3R
B, Bt 26-10-12; @ PUNZEREIERNILI5) A BR 2 5742 7= 1) 35% 23 FIRAE(IUAEIEAE), Bis X 30-0-5.

E: JKFG, TRIE 9716, HIEERFIRINGFAERES, WM RKEMAH A RA R A, &
PUREE, TER @ e, A= E 1 175 RA A

2.2. WM

FINT R 2 B 18 H, HuAbZR4: 108.8353. b4 30.4401. ifdk 1094 m. J& MV Ay K i P4 2% X
A, FIRFKE, AKEHE, WE2ZN, HEWIK, £ 7SR 12.8°C, WE3FUR 3641°C, K& 1300
mm, JoRE il 234 K, I % 1298.9 /N, iR T A A2 K FE I SRRNAELIX (1300 m) [2] [3]. ikER:
HOR S B UUA BEUR B RJe H, B B&E, 2R Zm b Kok fE L E bz —, KR
& 500~600 kg/667m?.
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2.3 WEE

REWFRM], EEFRIMEREL T, BAlR. B W IEY R o< [4] [5] [6]. Wik
B AR, ZESE, FEHLXAHES, DX 3.3 x 10 = 33 m*. IRES R fi /N X HURS S 22188, JEH
SRR, DB XRDKIE TR slie IR %5 B R B, BB 5 LB L 1. Wi
AFEACARERVEXS HE(CK),  DARE 1 i il i S Akt 7K -F

2.4. MEEER

2017 4F 3 H 26 Hi%Fh, RESEHREE, MAE 1kg/667m*. 5 H 16 H Lk Hk, MR 33 cm x 20
cm = 10,100 ¥k/667m?, /X 500 #k. FRACEE E ) 35%3h 5 S IRAET 5 A 23 HIEEARA, Heinkl
AR REER R AT — R . HEEBRE, pRpia S E e e —8. 7 A 3 Hi&ke. 7B
B, 9 A 25 HAe#h, 10 A 10 HGR, MF=56usc, BUREIE AR A2 IR o

2.5. WM HT

TRIG R 5 20 B A% A FEE /N X IR A E AR I pH(NY/T1121.2-2006) A HLF(NY/T1121.6-2006) 4%
(NY/T53-1987). A 24ME(NY/T1121.7-2006) FHE R (NY/T889-2004)%5 45 8. KH Excel MR8 K47
it

3. BZREHh
3.1. AEIEA X AFE~ERF

FONX PR R L 20 %R 5 H S iR K RS P BN 365.3 kg/667m?, Ll i g 5Tk K E
67.74%~72.20% 2 [F], FEJ14w: ANFIEC T AR (KRS SAE 506.0~539.3 kg/667m? Z [f], LLASjiti it
38.50%~47.63%; 245 & HT(H 3)MHE E R R, XA ERNRE: SHEWMERKGE 2), TFH
Bic 7 A AN A K R it 77 22 S A 2 25, (HRC 5 AR Z R K R s B 22 e N R 35 o P T N 48%3h5E + 35%
Y > ECH > 48%Fh5E > WHVE > AMEAE, A E EEIE UGB, BIESRNEE, PR .
MOKFEF= B R, — R M AR KR = S S M AN B X2, DUANAS[RIFC 77 7E /KRS b 3 P ORI I R 2 5
XTAbEE By C D E DUANRFEC T IR B B =R T 7 200 (32 4), AR ERAEE, A
W BROCER I ZE R, b B ENE T VYN E AL KR R 2 AN R IS .

3.2. NEIECT BRI FEEMF M RE RN
7H3H, RS XARE/NX S TAT R TSR SR 10 SHK RS I 2 % A B ) BE MR AL I L

Table 1. The number and content of nitrogen phosphorus and potassium fertilizer table (kg/667m?)
1 ARELERS RN ARBFSEREN: kg/667m%)

S, b3 Py BX//h s ISE N P20s K:0

A(CK) ANJita A 0 0 0 0 0
B 35% T ftit: 55 19.25 9.9 2.75 6.6
c 35%itH 55 19.25 8.25 3.85 7.15
D 48%3) 5 40 19.2 10.4 4 48
E 48%Zh5E + 35%3h 5L 40+10 227 134 4 5.3
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SR 50 AL BERH B>, KRR S BERE ) SR T AR 48%205¢ + 35%#5¢ >
FH: > 48%2h%E > WHEE > AMEAE, SRR 8 HIRWERSTEHT N B > e > A
JAE > 48%ZNTE + 35%ZN5E > 48%FN T, Mk im A7 BEM) RSDYefH 2 A iiE 11X — 5.

WSCSRISHE 55— X A IE LR 5 /KRR B LA DGR, S5 WA 6. PR ARCE. B, k%,
TR RS S R, SRR AFRERE T HEAK, E R EIK e, 4558
HARBAR, AHACLE LR G KFEA R 7 S B L2 5 UK R s 2 B3 i oG, 43003
M. o, =0aa —F A Zean ¥ 1, AHCHRE r 7372%: 0.8902, 0.9865. 1, BLAHZUIEK
TR KRR G B

3.3. AR BBXF/KFEE = ER AR

ZfE, JERLRFEA AN AN 35% B AL K FEAE 2.80 Ju/kg. 35%iHEE/KFEAE 2.80 Ji/kg. 48%%)
I 5IRIE 3.80 Ju/kg. 35%Zh5e R IR L 2.80 Ju/kg. FEBUIEA 2.40 Ji/kg. AbEE AL B. C. D. E I #

Table 2. Analysis table of yield results of different formula fertilizer rice

2. FRECHIRKIE~EBERITR

X KFE B kg b At
b3 P kg ZHEWE MR FETHiH £ %
I 1 [ R kg %

A 194 178 176 1827 365.3 Bb 5

B 277 248 248 2577 515.3 Aa 2 70.89 1500  41.06
C 266 246 247 2530 506.0 Aa 4 72.20 1407 3850
D 240 272 258 2567 513.3 Aa 3 7117 1480 4051
E 261 288 260 26.97 539.3 Aa 1 67.74 1740 4763

T 2 E HEREE R P & AL PRI ANG TR AR [F RO AR B (A KR B 2R A R KT, RS T REAS R A A 2K

Table 3. Analysis table of variance of rice yield of different formula fertilizer
3. TR HIEKFE~EBHFEDR

ZERUR SS df MS F P-value Foos Foo1
AbER ] 145.46 4 36.366 16.692" 0.001 3.838 7.006
[X #H. 18] 2.86 2 1.429 0.656 0.545 4.459 8.649
R 17.43 8 2.179
Bt 165.75 14

e T RORFAE > Foor MBI RIAREE AT

Table 4. Variance analysis of nutrient content of different formula fertilizer

F4 TRELRFADEERENNE

ZE IR SS df MS F P-value Fo.os Foot
AE AL a) 3.005 3 1.002 0.387 0.767 4.757 9.780
JCE A 96.766 2 48.383 18.682" 0.003 5.143 10.925
3 15.539 6 2.590
Bt 115.310 11

FE: 7 RORFAE > Foor, JLEIAZEREMEE KT,
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Table 5. Change table of height and tiller of rice plant with different formula in the early stage
%< 5. BIEAARREC A AB7K T8RS, DEETLE

WEH ¥R cm IX (M)

AbFE A B C D E A B C D E
¥ 57.2 68.3 63 67.3 68.5 135 16.5 15.3 16 19.3
Wz 9 7 7 10 10 10 7 6 16 13

RSD % 423 317 3.35 4.49 442 15.6 11.16 11.95 30.19 22.92

Table 6. Questionnaire for different formula fertilizer in Rice
%< 6. TNEIECHAEKFEMRAER

fhsm Weprom  frdcygs TRGWEH%  poe om o pRRoRUEE B9k TRiE g SRR kg/A
A 97.8 115 85.44 20.5 152.8 85.93 27.6 422.19
B 105.8 12.9 78.13 25.4 178.3 91.14 28.8 609.34
C 103.4 12.1 79.21 24.5 173.4 91.58 28.1 546.18
D 103.5 12.4 77.54 25.2 174.8 91.70 28.6 574.45
E 108.7 13.0 67.46 255 183.8 89.17 293 631.50
90.00
85.00
2 80.00°>
i)
W 7500 -
B y =-1.140x + 87.12
= 70.00 - R?=0.792
g{é 65.00 - y =-0.141x2 + 0.600x + 85.33 67.46
S so.00 | R?=0.973
55 00 y = -0.036x3 + 0.679x2 - 3.868x + 85.44
. R?Z=1
50-00 T T T T T T T 1
0 2 4 6 8 10 12 14 16
N/KFkg/H

Figure 1. Correlation between effective panicle rate and nitrogen level in rice

E 1. KiEESERSTEKERXER
ANG3N: 0. 154, 154, 152, 180 jG, ANFEIELHAERA E AH RSN 7B AERA R &, Helc A
M. K, =MOKRER T B BRI EEZERAK, # KA M.
3.4. ARElg 75 ABx R IE B AR BY 52

WA 48 pH L AL R AT 20 SRR At ] 2~ 6. 16 5 A5 AL ER pH #EE R RS,
C ACLPL N MR e/, HE AR BRI A 2, AR % AL A L o SR B F2 M AN K 1k i 45 Ak
BHARAHURAE TGS, TR A KR T T, E B B T R R K.
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e HEE R S EA R RIEMK, MERMr = 0.8159; A, B. C = MbBHEEE T, A
AL T B ks Dy E PIANEETH R, RPN B RUIE KT AR, 7K oR B e i ' AR 3 -
gerbo WS H™ EERWE, A RWEE 5 molkg Zidh, WIS A A A R T Y, TRIREES
JERLEZR SR F0 22/ B ARRE 5, A IR 3 R T IR R, SR R r = 0.9734. k585 %Ak
BRSNS, BRANHEACACEEAL, R B KR A T m, BTC S A R A
XA, RAETE AT R KRB 5 2

X8 AT i DU A AN TR C 75 A B8 (AN AR R OR 20 N ) ) - 39S I 45 SR BEAT RSO XUREAS ¢ K38 (52 7). &=
B pH. AALR. BRI E RIS EKT, AR EREE, SRERANLE, WHNAEIT RGN

6.1 -
5.98 5.99
61 59
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5.9 - 5.84
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55 -
5.4 T T T T 1
A B C D E
—— X5 H —m—-RlRE
Figure 2. Changes of soil pH before and after different treatments
E 2. TR RIEHE IR pH ZLE
33.00 -~
31.00 -
29.00- 29.83 mo
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< 27.00 - 29.50 29.24
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=
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B |
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Figure 3. Changes of soil organic matter before and after different treatments
E 3. AEAIEREHETIRAHRELE
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Figure 4. Changes of soil total nitrogen before and after different treatments
4. AELEREEIE LIRS R TILE

5.44
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~
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Figure 5. Soil available phosphorus changes before and after different treatments
[ 5. AEAIER I H]E IR A MHELE

FAXS A WO RAES A BROER ™ AN AL, FERCTT A RN I 2 5
3.5. AREIEC7 X /KFEMR R E KAIR N

ORI #Z AL EEER 5 SKAREIR &, BN TS MEMHENER, KERIREE, 4R 0LE 7. At
NERIK AR SR . KB EREH RACT AL A3, AN FER 7 LR SR KK AR SR . KE, =
BEFHNARN I, 48%2N5E + 35%ENIEIL T 48%Zh4E, FRUCGRIME L AL B L AL, 125k
BRI e BE KRR R AE K AR
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Figure 6. Changes of soil available K before and after different treatments
E 6. TEIAEINIEFE TIZRMEFTILE
40 1 2056 35.83 36.06 37.22
o 3V e =
30 A
22.95 23.56 23.82 24.8 24.14
21— —- —————— —e
20 - - T — +22 - —]
20.78 : 21.28
15 1 1865 20.44
10 . : : .
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Figure 7. Changes of root growth of rice root system in different formula

E 7. TRECH BRKFERAEKELE

Table 7. T test results of fertility difference before and after test field test

F 7. AEAEREATERNER tRIEHERE

df WA FHR R P XUE t to.0s too
pH 3 0.2483 0.0011 5.6073" 3.1824 5.8409
AP 3 0.8488 0.0004 17.2337"
Ese 3 0.7656 0.3640 1.0675
B R 3 0.9302 0.0159 49374
A 3 0.1093 0.0004 17.0508"
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4. &iL511ie

AN RS L FIREL 75 75 )R 1100 m A2 A7 1) et XSgKRE AR 77 BN AR AR S, 15-7-13,
18-5-12, 26-10-12 =AMEL7 A . MMt ZRARE, BalKmARHE H . MR s LS.
AR R, BRI NIE 3G e . KRR S8 & & . B RAEXHE KRR R
ARKBER TG, EHEASEMANWE, BT ES KRBT BEG N, AT AR 5 = 8 5 i 25 7=
HRAFDEM, o2 LERS.

TERINIKFGA P2 e — IR MR E R 58 A 0147, ANt 8 AEXT K FE = B A R, X 0] LA AL
SR AR 55 ) 7 AN S U AGAR BEAS S 7 T

TRIG IR 8, TTERRAE 67.74%~72.20% 2 [F], 3% T 3R IE 50%HI Tk %R, FEARTRRSE
%K 70%~80%[1 TRk [7] [8]s (HEME™E, [FIJSH B E 2 ANl SRS 10 kg/m 247 . F)IKHA
RSB AE 18 mo/kg ZiAT, BREETAREN, AL 30%, SRR AR A 7=, FC 7 0 A i 25 8 B JE A i
JEKFEAE = TR

A7 500 kg FEA 75 BRI N 8.5~12.5 kg P,05 4~6 kg K,0 11~15.5 kg, KE(ELHI N 2:1:2, HFR5
28 kg A [9]. TR NZKFEA P A BR AR A TR 20 1 OKFE R AE, IERLE ER A R S — A
WINE, BIRDE 20 kgl667m? Ay, ARIEFIHHUKFE R ER . #5KHE B AR BHiE N 600 kg/667m?,
CEAHEHIHAE )« RERMREPE SRR 2, /KRG T PR B U B B AT T . N-P,05-K,0 = 15-6-12, At
F4rik 3 30 kg/667m? LA S HOARL A AT, 5 ESCYIH R M = bR RS IR T B R T IR R

S e R

S E WK

[11 FYUmgeits, ROEEB. R)IHGHESM]. R F)IRgHR, FI)TEERL, 2011-2016
[21 AR IR A o s A B R [M]. RN R E g 75 50 5=, 1987: 7-8.

[8] A&, KFEEVEFERRIEHARLE S X 0 N ROR SRR [I]. Ak 4545 ., 2011(10): 21-23, 40.

[4] T8, wmeH, X/NE, WA, B, TR, BEE. TORHRMIEE 18 SRS BTN tie ). JemlE
¥, 2006(1): 41-45.

[5] A4 fh. FBEE A FIEC L KRS R R S 3R [0]. #REaRolk, 1994(6): 12-13.

[6] B&E, kH, Mk, B, Z4MEE, MEW, 252, AR SRERBEITR D WO K I AR 5w 7t
[J]. -4, 2014, 46(2): 212-217.

[7]1 FLEEE, miod, b2 Btk b ER LA IR SBUE BRI, &5 53 5381, 2016(1): 107-119,
233-234.

[8] fTJHUE, [ E B BRI Y IBUR L5 2 W [D]: [2A 008 5], BFra: iR K%, 2012,
[01 EmH. AR m =105 B KRR ARLT]. R S5$H AR, 2016, 36(14): 44-45,
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